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Abstract

Objective: To describe the clinical data from the first 108 patients seen in the Mayo Clinic
posteCOVID-19 care clinic (PCOCC).
Methods: After Institutional Review Board approval, we reviewed the charts of the first 108 patients
seen between January 19, 2021, and April 29, 2021, in the PCOCC and abstracted from the electronic
medical record into a standardized database to facilitate analysis. Patients were grouped into pheno-
types by expert review.
Results: Most of the patients seen in our clinic were female (75%; 81/108), and the median age at
presentation was 46 years (interquartile range, 37 to 55 years). All had post-acute sequelae of SARS-
CoV-2 infection, with 6 clinical phenotypes being identified: fatigue predominant (n¼69), dyspnea
predominant (n¼23), myalgia predominant (n¼6), orthostasis predominant (n¼6), chest pain pre-
dominant (n¼3), and headache predominant (n¼1). The fatigue-predominant phenotype was more
common in women, and the dyspnea-predominant phenotype was more common in men. Interleukin
6 (IL-6) was elevated in 61% of patients (69% of women; P¼.0046), which was more common than
elevation in C-reactive protein and erythrocyte sedimentation rate, identified in 17% and 20% of cases,
respectively.
Conclusion: In our PCOCC, we observed several distinct clinical phenotypes. Fatigue predominance
was the most common presentation and was associated with elevated IL-6 levels and female sex.
Dyspnea predominance was more common in men and was not associated with elevated IL-6 levels.
IL-6 levels were more likely than erythrocyte sedimentation rate and C-reactive protein to be elevated
in patients with post-acute sequelae of SARS-CoV-2 infection.
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S ince its identification in December
2019, the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2),

which causes coronavirus disease 2019
(COVID-19), has had a devastating global
impact with more than 4.7 million deaths
worldwide as of September 2021. In addition
to mortality, patients have been left with sig-
nificant debility after recovering from acute
COVID-19. The earliest report of this condi-
tion was a case series from Italy of 143 pa-
tients who had been hospitalized for
COVID-19. In this population, persistent
Mayo Clin Proc. n XXX 2021;nn(n):1-11 n https://doi.org/10.1016/j.
www.mayoclinicproceedings.org n ª 2021Mayo Foundation for Med
the CC BY license (http://creativecommons.org/licenses/by/4.0/).
symptoms were observed for 60 days from
initial onset in 87.4% of cases, with a pre-
dominance of fatigue (53.1%), dyspnea
(43.4%), joint pain (27.3%), and chest pain
(21.7%) during outpatient follow-up.1 These
findings were confirmed in a subsequent 6-
month cohort study of 1733 patients from
Wuhan, China, which again reported persis-
tent fatigue or muscle weakness (63%) as
well as sleep difficulties (26%) and anxiety
and depression (23%).2 Recent studies have
estimated that between 10% and 30% of pa-
tients who recover from COVID-19
mayocp.2021.11.033
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experience persistent symptoms months af-
ter resolution of acute illness.1-7 These
persistent symptoms have been described
by several terms, including post-COVID syn-
drome (PoCoS), posteacute COVID-19, and
long-haul COVID.4-7 The National Institutes
of Health developed the term post-acute
sequelae of SARS-CoV-2 infection (PASC) to
describe those patients with COVID-19
who have at least 1 symptom that developed
after the acute infection and has persisted af-
ter the expected resolution of acute disease.

Direct organ damage from COVID-19
has been observed in PASC patients with
single-system involvement, such as anosmia,
cardiomyopathy, neuropathy, or interstitial
lung disease. Causes of disability beyond
lingering effects of direct organ damage
include widespread pain, fatigue with post-
exertional malaise, orthostatic intolerance,
and cognitive impairment including the
commonly reported “brain fog.” This cluster
of symptoms is similar to that seen in other
postinfectious syndromes, which may prog-
ress to fibromyalgia, chronic fatigue syn-
drome, postural orthostatic tachycardia
syndrome (POTS), and other central sensiti-
zation (CS) syndromes. These CS syndromes
are thought to share a common pathophysi-
ologic mechanism with central neuroinflam-
mation and remodeling of brain and spinal
cord pathways leading to enhanced sensi-
tivity to multiple stimuli, sympathetic hyper-
activity, and decreased efficacy of inhibitory
pathways.8-19

Research in CS has recently turned to the
role of proinflammatory mediators in the
development and persistence of these condi-
tions.20 Prominent cytokine and chemokine
elevations have included interleukin (IL) 6,
IL-8, IL-17, IL-1b, and tumor necrosis factor
a.20-22 High-sensitivity C-reactive protein
(CRP) has been found to be comparably
elevated in both fibromyalgia and chronic fa-
tigue syndrome, with mixed data on elevated
CRP.23 Not surprisingly, there has been
similar interest in the cytokine release syn-
drome (CRS) attributed to severe cases of
COVID-19, especially in regard to IL-6.24

The potential overlap between the
Mayo Clin Proc. n XXX
inflammatory response of CS and PASC has
not yet been determined.

In response to the COVID-19 pandemic
and the rising cases of PASC, our institution
developed a multispecialty team to coordi-
nate efforts and to share clinical and research
approaches to PASC. This multispecialty
team is composed of physicians and scien-
tists from general internal medicine, preven-
tive medicine, physical medicine and
rehabilitation, psychology, allergy and
immunology, infectious disease, pulmonol-
ogy, neurology, cardiology, pediatrics, and
otorhinolaryngology services. Subspecialists
experienced in acute COVID-19 and PASC
directly see patients with symptoms limited
to their specific organ system, whereas the
general internal medicine and preventive
medicine clinics evaluate patients with mul-
tiple affected systems.25

Herein we describe the clinical presenta-
tion and associated laboratory findings from
our inaugural cohort of 108 patients seen in
the posteCOVID-19 care clinic (PCOCC).
METHODS

Patients
The study was approved by the Mayo Clinic
COVID-19 Research Taskforce and the Mayo
Clinic Institutional Review Board. The data
for all patients in the PCOCC who had pro-
vided research authorization were entered
into a prospectively maintained internal
REDCap (Research Electronic Data Capture)
database. Patients seen between January 19,
2021, and April 29, 2021, were included.
Acute symptoms (within the first 4 weeks
of COVID-19 diagnosis or symptom onset)
were recorded, followed by chronic symp-
toms (those persisting beyond 4 weeks
from diagnosis or symptom onset). Labora-
tory and other diagnostic testing data (proto-
col described later) were also collected as
available.
Statistical Analyses
Data were abstracted from the electronic
medical record and entered into a REDCap
database.26,27 Patients’ clinical symptoms
2021;nn(n):1-11 n https://doi.org/10.1016/j.mayocp.2021.11.033
www.mayoclinicproceedings.org

https://doi.org/10.1016/j.mayocp.2021.11.033
http://www.mayoclinicproceedings.org


FEMALE-PREDOMINANT POST-COVID SYNDROME
were analyzed by reviewers, and they were
assigned to 1 of 6 phenotypes: dyspnea,
chest pain, myalgia, orthostasis, fatigue,
and headache predominant. Laboratory
data were entered from the electronic medi-
cal record exactly with 1 exception as the
lower limit of CRP in our laboratory is re-
ported as less than 3.0 mg/L. As we could
not identify exact values of data below this
threshold, this value was entered as 3.0
throughout in REDCap. Data were then
analyzed using c2 analysis to identify differ-
ences between phenotypes for categorical
values such as sex and analysis of variance
to identify differences between phenotypes
for quantitative data.
Care Team Design
Patients who had persistent symptoms after
COVID-19 infection were either self-
referred or physician referred to the PCOCC.
All patients completed a standardized ques-
tionnaire that contains 52 questions about
initial COVID-19 infection, symptoms, and
treatment along with ongoing and persistent
symptoms that continue to affect them. Pa-
tient questionnaires were reviewed by a gen-
eral internal medicine physician, and those
with symptoms limited to a single organ sys-
tem were directly referred to the subspecialty
team for management of PASC symptoms;
for example, patients with anosmia were
referred directly to the otorhinolaryngology
service. Patients with symptoms in multiple
organ systems were initially evaluated by a
30-minute virtual visit for the purpose of
introducing the PCOCC and appropriate
preordering of tests and consultations. Pa-
tients would then be evaluated in person
during a condensed itinerary of tests and
consultations geared toward the predomi-
nant symptoms. Patients with no evidence
of tissue damage on testing were likely to
have a CS phenotype, which was treated
with a virtual treatment program aimed at
patient education with elements of
cognitive-behavioral therapy, health coach-
ing, and paced rehabilitation. This program
is 8 hours long, delivered as two 4-hour
Mayo Clin Proc. n XXX 2021;nn(n):1-11 n https://doi.org/10.1016/j.
www.mayoclinicproceedings.org
segments, and accompanied by health coach-
ing and nursing follow-up for 6 months.

As part of the PCOCC evaluation, the
team developed a standardized evaluation
to be ordered for any patient presenting to
the clinic. This included basic laboratory
testing (complete blood count, comprehen-
sive metabolic panel, erythrocyte sedimenta-
tion rate [ESR], CRP), markers of COVID-19
inflammation (ferritin, D-dimer, IL-6), auto-
immune screening (antinuclear antibody
and CRP with reflex to full panel if response
to either is positive), 6-minute walk test, and
pulmonary function tests and chest imaging
if the patient had dyspnea.

RESULTS

Demographic Characteristics of the Patients
The first 108 patients evaluated by our
PCOCC team were included. Of these, 81
(75%) were female, with a median age of
46 years (interquartile range, 37 to 55 years).
The average female age was slightly younger
than in the overall cohort at 45 years. Of our
patients, 94% (102) were White/Caucasian,
4% (4) were Black/African American, and
2% (2) were American Indian/Pacific
Islander; 98% (106) of our patients identified
as non-Hispanic, and 2% (2) were Hispanic
(Table 1). The most common comorbidities
identified in our population were obesity
(42 [39%]), anxiety (36 [33%]), depression
(30 [28%]), and gastrointestinal disease (27
[25%]). Symptoms reported most commonly
in the acute COVID-19 infection included fa-
tigue (64 [59%]), cough (58 [54%]), short-
ness of breath (56 [52%]), and myalgia (54
[50%]; Supplemental Table 1, available on-
line at http://www.mayoclinicproceedings.
org); 16% of our population was admitted
for acute COVID-19. Patients were evaluated
in our clinics on average 148.5 days after the
onset of symptoms (interquartile range,
111.5 to 179.3 days). At the time of evalua-
tion, the most common symptoms were fa-
tigue (96 [89%]), shortness of breath (75
[69%]), brain fog (74 [69%]), anxiety (67
[62%]), and unrefreshing sleep (63 [58%];
Supplemental Table 2, available online at
http://www.mayoclinicproceedings.org).
mayocp.2021.11.033 3
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TABLE 1. Demographic Characteristics of Patients Treated in PCOCCa,b

Characteristic (N¼108)

Age (y) 46 (37-55)

Sex
Female 81 (75)
Male 27 (25)

Ethnicity
Non-Hispanic 106 (98)
Hispanic 2 (2)

Race
White 102 (94)
African/African American 4 (4)
Asian 0 (0)
Pacific Islander 0 (0)
American Indian/Native American 2 (2)

Comorbidities
Psychiatric disorder 45 (42)
Anxiety 36 (33)
Depression 30 (28)

Obesity (BMI >30 kg/m2) 42 (39)
Gastrointestinal disease 27 (25)
IBS 5 (5)

Chronic pulmonary disease 19 (18)
Asthma 13 (12)

Headache 16 (15)
Diabetes 15 (14)
Cardiovascular disease 11 (10)
Coronary artery disease 4 (4)
Stroke 2 (2)
Arrhythmia 2 (2)

Time since symptom onset (d) 148.5 (111.5-179.3)

Admitted for COVID 16 (16)
aBMI, body mass index; COVID, coronavirus disease; IBS, irritable bowel syndrome; PCOCC, posteCOVID-19 care clinic.
bCategorical variables are presented as number (percentage). Continuous variables are presented as median (interquartile range).
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Phenotypes
Six phenotypes were identified (Table 2):
fatigue predominant (n¼69), dyspnea pre-
dominant (n¼23), myalgia predominant
(n¼6), orthostasis predominant (n¼6),
chest pain predominant (n¼3), and head-
ache predominant (n¼1). Distribution of
phenotypes by sex was unequal, with
more women being predominant for fatigue
(58/69 [84%]), orthostasis (6/6 [100%]),
and chest pain (3/3 [100%]). More men
were predominant for dyspnea (12/23
[52%]) and headache (1/1 [100%]).
Myalgia-predominant phenotype was
evenly distributed between sexes (3/3
Mayo Clin Proc. n XXX
[50%]). These sex differences by phenotype
were statistically significant (P¼.0004).

Laboratory Markers
Laboratory markers varied significantly
(Supplemental Figure 1, available online
at http://www.mayoclinicproceedings.org;
Table 2),with IL-6 elevated in a higher propor-
tion of patients (61%) than CRP (17%) and
ESR (20%). Interleukin 6 was elevated in a sta-
tistically significant proportion of women
(69% vs 39% in men; P¼.05), whereas there
were no statistically significant differences in
elevated ESR (18% in women vs 26% in men;
P¼.76) and CRP (15% in women vs 21% in
2021;nn(n):1-11 n https://doi.org/10.1016/j.mayocp.2021.11.033
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TABLE 2. Phenotypes and Laboratory Values of Patients Presenting to PCOCCa,b,c

Phenotype Patients Women

P value,
phenotype
by sexd IL-6 (pg/mL)

P value,
phenotype
by IL-6e CRP (mg/L)

P value,
phenotype
by CRPe ESR (mm/h)

P value,
phenotype
by ESRe

Time since
onset of

symptoms (d)

P value,
phenotype
by time

since onsete

Chest pain 3 3 .0004 1.3 (0.3) .0009 3 (0) .11 3 (1.7) .18 141.3 (43.5) .29

Dyspnea 23 11 1.7 (0.9) 4.9 (3.7) 9.1 (7.8) 155.7 (43.2)

Fatigue 69 58 2.5 (1.1) 5.9 (5.3) 13.5 (12.1) 147.8 (53.3)

Myalgia 6 3 4.9 (3.8) 16.04 (28.6) 12.25 (14.1) 157.2 (40.9)

Orthostasis 6 6 2.9 (0.4) 6.5 (3.9) 21.8 (20.8) 106.2 (36.2)

Headachef 1 0 34 (0) 42 (0)

Total 108 81

Central sensitization 82 67 <.0001 2.8 (1.6) .01 7.0 (9.6) .32 14.2 (13.1) .06 154 (42.6) .45

Not central
sensitization

26 14 1.6 (0.9) 4.6 (3.4) 8.1 (7.5) 145.4 (52.3)

aCRP, C-reactive protein; ESR, erythrocyte sedimentation rate; IL-6, interleukin 6; PCOCC, posteCOVID-19 care clinic.
bTo convert CRP values to nmol/L, multiply by 9.524.
cValues are reported as mean (standard deviation).
dP value by c2 test.
eP value by analysis of variance.
fOne patient with headache who had elevated ESR and CRP; IL-6 not measured.
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TABLE 3. Elevated Inflammatory Markers by Sex

Test No. elevated (No. with result) Women P value (elevated inflammatory marker by sex)

IL-6 41 (67 [61%]) 34 (49 [69%]) .046

CRP 12 (71 [17%]) 8 (52 [15%]) .72

ESR 14 (69 [20%]) 9 (50 [18%]) .76

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; IL-6, interleukin 6.
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men) between the sexes (Supplemental
Table 3, available online at http://www.
mayoclinicproceedings.org; Table 3). Labora-
tory markers also varied by phenotype, with
IL-6 levels being more elevated in patients
with the fatigue-predominant, myalgia-pre-
dominant, and orthostasis-predominant phe-
notypes (Figure 1).
Central Sensitization
The fatigue-predominant, myalgia-predomi-
nant, and orthostasis-predominant pheno-
types were considered together as CS
phenotypes, given their similarity across
groups as well as similarity to existing CS con-
ditions of chronic fatigue syndrome, fibromy-
algia, and POTS. When considered together
against the non-CS phenotype (dyspnea and
chest pain [n¼26]), the CS phenotype
(n¼82) had statistically significantly higher
IL-6 levels (P¼.01) and higher ESR and CRP
minant phenotype not shown
-6 value for this patient

Dyspnea Fatigue Myalgia Orthostasis

6 (IL-6) levels in patients by clinic phenotype.
phenotype is not shown (n¼1 and no IL-6 value

Mayo Clin Proc. n XXX
levels, but these did not reach statistical signif-
icance (Supplemental Figure 2, available on-
line at http://www.mayoclinicproceedings.
org; Table 2). TheCS phenotype also had a sta-
tistically significantly higher proportion of
women (82%) than the non-CS phenotype
(54%; P<.0001). Age was not significantly
different between patients with CS (mean
45.7 years, SD 13.6 years) and patientswithout
CS (mean 48.7 years, SD 14.8 years).
DISCUSSION
The main objective of the PCOCC is to
phenotype and then to treat PASC patients
who are struggling with persistent symptoms
for more than 3 months. There are 3 major
novel findings from the first 108 PASC pa-
tients seen in the PCOCC: (1) there is female
predominance in the patients seeking care
for PASC (n¼81 [75%]); (2) women are
more likely than men to have an elevated
IL-6 (69% vs 28%); and (3) ongoing fatigue
is the most common phenotype in women
(n¼58 [72%]) and dyspnea the most com-
mon in men (n¼12 [52%]). Most patients
seen in the PCOCC did not have clear end-
organ disease or damage to account for the
ongoing symptoms, and CS phenotype (fa-
tigue, myalgia, orthostasis) was the most
common categorization. Of patients with
CS phenotypes, 67 of 82 were women
(82%), consistent with the known female
predominance in CS (Table 2).28,29

The majority (n¼62 [57%]) of patients
seen in the PCOCC had elevated levels of
the proinflammatory cytokine IL-6 at least
3 months after acute infection, which was
highly discordant with ESR and CRP levels.
To our knowledge, this has not been
described in PASC. Acute COVID-19 infec-
tion has demonstrated a pattern of
2021;nn(n):1-11 n https://doi.org/10.1016/j.mayocp.2021.11.033
www.mayoclinicproceedings.org
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inflammatory response similar to but more
pronounced than in other CRSs, such as
sepsis, burns, and acute respiratory distress
syndrome. The CRS response includes
important components of the innate im-
mune system, such as IL-6, IL-8, IL-10, and
monocyte chemoattractant protein 1.30-34

This innate hyperinflammatory CRS
response seen during severe COVID-19 is
thought to be the primary mechanism
behind adverse outcomes. In addition, IL-6
has been independently associated with mor-
tality in COVID-19 patients requiring me-
chanical ventilation.24 It has been
postulated that IL-6 inhibits antiviral activ-
ity, and blockade has been identified as a po-
tential therapeutic target34,35; however,
recent trials of tocilizumab, a monoclonal
antibody against IL-6 receptor alpha, in hos-
pitalized patients with COVID-19 have had
mixed results.36,37 Further research is
needed to determine whether IL-6 levels
correlate with PASC symptom severity and
resolution.

This study found that the persistent (>3-
month) elevation in IL-6 level was more
frequent in women, and we hypothesize
that this could be partially responsible for
the sex differences observed in PASC.38-42

Sex is one of several variables known to in-
fluence the overall immune responses to
COVID-19. In a number of acute COVID-
19 cohort studies, men had higher rates of
hospitalization, critical illness, and mortality
when adjusted for comorbidities and
age.39,42,43 A cohort study of hospitalized
COVID-19epositive patients who had not
received immunomodulatory medications
and had detailed cytokine, chemokine, and
blood cell phenotyping samples compared
with healthy controls found that men had a
higher innate inflammatory response (IL-8
and IL-18) than women; but when women
had elevated innate immune responses, it
positively correlated with disease progres-
sion.43 Sex-based differences in the immune
response vary throughout the life cycle, with
postpuberty/premenopausal women having
higher levels of inflammatory cytokines
(IL-6, tumor necrosis factor, and IL-1b)
compared with postpuberty/adult men.
Mayo Clin Proc. n XXX 2021;nn(n):1-11 n https://doi.org/10.1016/j.
www.mayoclinicproceedings.org
These effects may be mediated by sex hor-
mones estradiol, progesterone, and andro-
gens as this difference changes in older age,
with men having higher inflammatory cyto-
kine levels as they age.43-45

Many patients seen in the PCOCC have
clinical presentations similar to those of
other CS phenotypes, such as fibromyalgia,
chronic fatigue syndrome, and POTS.46-50

Symptoms also overlap with the
posteintensive care syndrome and postin-
fectious syndromes such as posttreatment
Lyme disease syndrome.46,51 This centrally
sensitized subset of PASC patients is referred
to as having PoCoS. The presence of a com-
mon pathway mediated by immune dysregu-
lation provides a common cause of these
conditions, and IL-6 is elevated in these syn-
dromes.52-56 Interleukin 6 is associated with
fatigue and sleep disturbance in chronic
stress and inflammation in CS syndromes.57

Diagnosis of these conditions has tradition-
ally been frustrating as patients will have
multiple disabling symptoms yet will have
few (if any) abnormalities on laboratory
and procedural testing. The most compelling
explanation is that of CS, wherein the brain
and spinal cord become more sensitive to
stimuli, thereby reducing the stimulus
threshold for perception and amplifying
existing stimuli.58 Changes in the areas of
the brain recruited secondary to a standard
stimulus vary significantly between healthy
controls and those with CS on both positron
emission tomography/computed tomogra-
phy and functional magnetic resonance im-
aging of the brain.59-62 Besides
commonalities in clinical presentation,
persistent elevation of immune markers,
and changes in functional imaging, patients
often display symptoms of persistent sympa-
thetic system hyperactivity with palpitations,
exercise intolerance, difficulty in initiating
and maintaining sleep, and sensitivity to
external stimuli.47-50 A familial predisposi-
tion to CS syndromes has been reported,
with up to a 13-fold increase in incidence
of CS compared with the general popula-
tion.63 This suggests a genetic component
to CS, which has been supported by several
studies identifying genes that occur at a
mayocp.2021.11.033 7

https://doi.org/10.1016/j.mayocp.2021.11.033
http://www.mayoclinicproceedings.org


Psychologic
susceptibility

Sensitization
event

Genetic
susceptibiity

• Personality
   type

• Pre-existing
   mood
   disorder

• Infectious
   disease

• Physical
   trauma

• Emotional
   trauma

• Major
   medical event

• Major surgical
   event

• Anxiety

• Depression

• Bipolar
   disorder

• Obsessive
   compulsive
   disorder

• Candidate
   genes

• SLC6A4

• COMT

• HTR2A

• MYT1L

• NRXN3

• TAARI

• RGS4

• CNR1

• GRIA4

FIGURE 2. Proposed "3-hit" model for development of central sensitization.

MAYO CLINIC PROCEEDINGS

8

higher frequency in patients with CS, with fi-
bromyalgia being the best studied of these
syndromes.63,64 Finally, in our experience,
patients affected by these syndromes also
share personality traits, often describing
themselves as “people pleasers” and “detail
oriented.”58 Indeed, there has been some
overlay between the genetics of fibromyalgia
and anxiety, and these conditions are highly
comorbid.65 With these considerations in
mind, we propose a “3-hit” hypothesis
wherein patients need to have the appro-
priate candidate genes to have the potential
for development of CS, the personality type
associated with CS, and then a “sensitizing
event” that causes significant systemic
distress, often viral in nature but that may
include other forms of trauma (life events,
physical trauma, surgery, major medical
illness; Figure 2). The symptoms predomi-
nant during the sensitization event often
remain predominant in the illness pheno-
type, but other symptoms may develop as
the illness progresses. This expansion of
symptoms is likely to be related to secondary
changes, including impaired sleep and the
distress and concern due to the impact of
symptoms on life and physical activities.

This study had several limitations. First,
the study design is a prospective cohort
without strict inclusion criteria, which al-
lows heterogeneity across the sample
Mayo Clin Proc. n XXX
population. This was intentional as the gen-
eral internal medicine clinic is best suited for
evaluating patients with symptoms across
multiple systems. Second, the selection of
patients with multiple symptoms increased
the concentration of patients with PoCoS
as patients with limited symptoms sugges-
tive of 1 organ system involvement or those
with already identified post-COVID end-or-
gan damage were directly triaged to the
appropriate specialty (eg, anosmia to the
otorhinolaryngology service, pulmonary
fibrosis to the pulmonology service). This
was also intentional as we had designed a
treatment program directed at helping these
individuals. Third, our population was either
self-referred or provider referred, which may
introduce an element of selection bias,
thereby diminishing generalizability to the
general population. Fourth, our population
was 94% White/Caucasian and involved no
patients of Hispanic descent. This was unin-
tentional and probably secondary to our
local demographic and differences in
health-seeking behaviors. Therefore, future
research in a more diverse population is war-
ranted. Fifth, the standard laboratory panel
was not ordered in all patients, which re-
flects referring provider preference or
patient-specific clinical decisions. Because
of these limitations, our study data may
not be widely generalizable to all PASC
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patients but provide previously unreported
insights into PoCoS and its likely immune
dysregulation etiology.
CONCLUSION
In our PCOCC, we observed 6 distinct clin-
ical phenotypes, of which the fatigue- and
dyspnea-predominant phenotypes were
most common in women and men, respec-
tively. The phenotypes resembling known
CS syndromes (fatigue, myalgia, and ortho-
stasis predominant) were collectively consid-
ered PoCoS. This phenotype was associated
with elevated IL-6, predominantly occurred
in women, and presented with 3 major sub-
typesdfatigue, myalgia, and orthostasis.
Knowledge of these phenotypes and the in-
sights gleaned from the clinical data reported
in this study may help in defining etiology
and treatment options for PoCoS.
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